
Bernese Sandstone
Diploma Fall 2023
Christopher Aebi



In May of 1405, two hundred years after its founding, the city of Bern was ravaged 
by a devastating fire. A few flames quickly turned into an inferno and spread 
easily across the city, built mostly out of wood. More than six hundred buildings 
were destroyed and over one hundred people killed. In order to avoid similar 
catastrophes in the future, the city council decreed that henceforth, the more 
durable and fireproof Bernese Sandstone was to be used as the main building 
material. 

In the beginning there was a fire... 



Formed millions of years ago by the layering of alpine deposits in the Swiss 
Plateau, the material had already been used for a few key buildings in the past 
and was available in abundance in the ground all around the city. Furthermore, 
being a rather soft stone, it was easy to extract and process, characteristics which 
made it an ideal choice for the reconstruction of Bern. 



And thus began a century long tradition of mining and building with this peculiar 
material that would shape and define the city like no other. It is estimated that 
about one point five million square meters of sandstone were extracted in the 
course of nine hundred years in about a dozen quarries around the city. The 
peak was reached during the 19th century, when building activity increased 
drastically following the appointment of Bern as the Capital of Switzerland. 
Additionally, the city’s connection to the national railway system meant that 
Bernese Sandstone could now be exported and used all over Switzerland, such as 
in Zurich and Lausanne. Traditional surface quarrying was soon complemented 
by underground mining, making it possible to work during the winter as 
well.  However, due to the high demand, mining was sometimes rushed and 
the quarries not planned carefully enough, resulting not only in accidents but 
in lower quality shipments as well. Combined with the inherent proneness of 
the material to weathering, this resulted in many building facades deteriorating 
quickly and requiring heavy maintenance, giving Bernese Sandstone a bad 
reputation. The emergence of modern building materials at the beginning of the 
20th century was the final nail in the coffin for the material and most quarries 
were subsequently closed and abandoned. 



Today, only two remain active at a very low pace, mainly to sustain restoration 
efforts in the old city, since building laws still require all facades to be made 
specifically out of Bernese Sandstone. One of these quarries is located in 
Ostermundigen, a rapidly growing suburb of Bern, home to its second-highest 
tower after the Münster, Bern’s main cathedral. What used to be Switzerland’s 
largest and busiest quarry has been reduced to a minimum, with no more than 
three stone cutters working in an almost idyllic place, slowly reclaimed by nature. 
It is privately owned and operated by a local company dealing with natural stone 
and can thus be seen as part of the commercial path of the Bernese Sandstone. 



Conversely, the quarry at the foot of the Gurten, Berns most prominent hill, is 
part of a spiritual path. It is operated by the „Münsterbauhütte“, a publicly funded 
association of stone masons, architects and other specialists established in 1880 
for the construction of the long awaited upper part of the bell tower, giving the 
Münster its final appearance. Afterwards, the Bauhütte became responsible for 
the maintenance and restoration of the Münster. As many exposed pieces of stone 
were deteriorating and needed to be replaced, the abandoned Gurten quarry, 
known in the past for its high-quality material, was reopened in 1954 and has 
been supplying material for the Münster ever since. After their extraction in the 
quarry, the stone blocks are brought to a storage location under a highway bridge. 
When needed, they are then transported to the actual Bauhütte, a workshop 
along the Aare river, where they are worked on by the stone masons, after which 



the finished stone piece is brought to the Münster. In the In the last few years 
however, the Bauhütte has shifted its focus from restoration to conservation, 
experimenting with new methods of preserving and protecting the existing 
stones instead of replacing them. If successful, the need for new blocks of stone 
could diminish in the future.

With that in mind, this project explores alternative ways of operating two of the 
sites along this spiritual path of the sandstone. In the past, quarrying was done in 
the quickest and most efficient way possible to maximise the output. No thought 
was given to what would be left behind, resulting in unusable spaces that were 
often times dangerous and inaccessible to the public. Today, with speed and 
efficiency no longer being a deciding factor, this could be different. For instance, 
simply by changing the way that quarrying is carried out, architectural spaces 
could be created in the process, enabling a public use during and after the quarry’s 
lifespan. Similarly, by reimagining the way that the stone blocks are stacked, the 
space underneath the highway bridge could become accessible to the public.



Genesis & Composition

Bernese Sandstone was formed approximately 25 millions years ago during the 
Miocene period. Rocks in the newly formed alps were weathered by the rain 
and carried down in massive rivers and streams. Ground by the water along the 
way, they were eventually reduced to sand and deposited in a shallow sea at the 
bottom of the mountains, forming one layer on top of the other and eventually 
consolidating themselves under the pressure. The sea later receded, leaving be-
hind the Swiss Plateau and its Sandstone layers of up to 200 meters in thickness.

Bernese Sandstone is a fine-grained rock. The size of its grains varies from 0.1 
to 0.4 milimetres. Its mineral composition is mainly Quartz, with some feldspar,  
mica, dolomite, pyrite, calcite and glauconite , but the exact amounts vary from 
layer to layer and from quarry to quarry, which accounts for its slight differences 
in color. It can be greyish, blueish greenish or yellowish. 



Grains under the microscope 				    (Labhart, Zehnder: Steine Berns, 2007) Stone from the Krauchthal quarry 					     (materialarchiv.ch)

Stone from the Gurten quarry 					             (materialarchiv.ch) Stone from the Ostermundigen quarry 				    (materialarchiv.ch)



Spiritual trajectory

1. Quarry

This contemporary trajectory of the Bernese Sandstone starts in the quarry at 
the foot of the Gurten, close to the affluent suburb of Spiegel bei Bern. This 
quarry is operated by the “Münsterbauhütte”, an association of stone masons, 
architects, and other specialists. It was founded in 1880 for the construction 
of the long awaited upper part of the bell tower, giving the Münster its final 
shape. Afterwards, the Bauhütte became responsible for the maintenance and 
restoration of the Münster. As many exposed pieces of stone were deteriorating 
quickly and needed to be replaced, the abandoned Gurten quarry, known in 
the past for its high-quality material, was reopened in 1954 has been reserved 
exclusively for the Münster ever since.

The quarryig is made from top to bottom on platforms using an electric chainsaw 
on tracks, cutting vertical trenches in a grid. Then, air cushions are placed inside 
these trenches and expanded with air, detaching the block from the ground. The 
stone blocks are carried with the crane to the bottom of the quarry, where they 
are stacked and stored temporarily. 







Chainsaw on tracks 					      (Trachsel: Sandstein, 2007) Platforms and crane

Temporary storage Warning sign



2. Storage

The stone blocks are then transported to a storage facility. It is located on a small 
parcel or island between the street, the train line, a bike lane and underneath the 
highway, protecting the blocks from the rain. Judging by the graffiti, they stay 
here for an extended period of time. 





3. Production

When needed, the blocks are transported to the actual “Bauhütte”, the building 
hut. It’s located at the foot of the old city of Bern, down by the Aare river, not too 
far from the Münster

Here, the stone masons copy damaged stone pieces brought down from the  
Münster to be replaced. But more often, the workers try to repair the damaged 
stones directly on site. For example by rebuilding their broken parts with 
mortar, whose composition has been carefully determined in experiments in 
the Bauhütte to get to the perfect color. A way of protecting exposed stones is by 
coating them with oils, who have been tested on samples in the Bauhütte. As we 
can see, the building hut is becoming more and more of a laboratory. 





Copies

Laboratory Path between the hut and the river





4. Building

The Münster is Berns most important cathedral. Construction was started as 
early as 1421 and wasn’t finished until 1893, when the bell tower was completed.
In these five centuries, sandstones from a variety of different quarries around 
Bern were used, making the Münster an amalgam of many different types of 
stone, some of good, others of bad quality. Ever since it was completed, it had to  
be cared for intensively and was mostly wrapped up in scaffolding. The Gurten 
quarry, its main donor since 1954, is visible from the tower. 



Scaffolding on the Münster with the Gurten quarry in the background
(Trachsel: Sandstein, 2007)

Temporary working platform and office for restoration on the vaults
(bernermuensterstiftung.ch)

Repairing a weathered window frame on site with mortar
(bernermuensterstiftung.ch)



Commercial trajectory

1. Quarry

The second contemporary trajectory is a commercial one. It starts in the 
Ostermundigen quarry, in a rapidly growing suburb of Bern. In the 19th century 
this used to be Switzerland’s largest and most productive quarry. Even a train 
line was built, directly connecting the quarry and the Ostermundigen railway 
station, enabling the material to be exported all over Switzerland. 

In the past, quarrying was done using pickaxes to make vertical trenches in a 
grid, into which wooden wedges were then inserted and hit repeatedly until the 
block detached itself from the ground. 

Today, as in the Gurten quarry, electric chainsaws on tracks are used for that. 
Afterwards, the wire of a so-called diamond wire saw is inserted into the trenches 
to cut the blocks horizontally, similarly to how a potter cuts his clay horizontally 
with a wire. The freed blocks are then carried down with the crane. Sometimes,  
the fixed diamond wire saw is used to cut out bad pieces of the block. These, 
along with other leftover pieces, are then thrown on a pile next to the platform, 
where they will disintegrate with time and the help of rain. The rain has also 
created a pond, which is used to cool down the diamond wire and where fish 
have found a habitat. There is also a quarry cat. 

What used to be Switzerland’s largest and busiest quarry has been reduced to a 
minimum, with no more than three stone cutters working in an almost idyllic 
place, slowly reclaimed by nature.





Portable diamond wire saw

Natural Pond with disposed leftovers Temporary storage





2. Production

The stone blocks are brought to the workshop of the Carlo Bernasconi AG, 
located in a suburb west of Bern. Here, they go through three stages. 

First, the large blocks are cut into smaller parts with a diamond wire saw. Water 
is continuously used to cool the wire and to remove the dust. 

Second, the pieces are brought closer to their final shape with a stone mill. The 
machine’s movements are very similar to a printer. The blade of the machine 
being the printer head, moving left and right, and the stone piece being the 
paper, moving a step forward each time the blade has passed. This process leaves 
marks similar to the flutes of a doric column. 

Third, these marks are then smoothed out by the stone masons in the workshop 
next door. A variety of hand tools are used to create the final surfaces of the 
workpieces. These tools are very specific to this type of sandstone and are hand 
made in the forge adjacent to the workshop. 

All the water used in these processes is collected, filtered and re-used.





Stone blocks from the quarry in Ostermundigen Diamond wire saw

Stone mill Stone mill



Stone mill Forge

Tools and corresponding surfaces 			         (Labhart, Zehnder: Steine Berns, 2007) Workpiece, machine marks are still partially visible

Stone



3. Building

The former “Stadtpalais” at Kramgasse 72 was converted into a theatre in 1930 
in what was, at the time, called a “reckless intervention”. However, the venue, 
designed in the Art Deco style, quickly became an important part of Bern’s 
cultural life and hosted a variety of plays and dance performances over the 
years, as well as silent films accompanied by an orchestra. In 2015,  and after a 
long series of refurbishments  that took away most of its original charm, it was 
decided to demolish most of the cinema, save for the front facade and turn it into 
a residential building. 

One of the challenges for the architects was to design a new back facade out of 
Bernese Sandstone. It had been made windows-less as the rear wall of the theatre.  
Instead of merely copying the facades of neighboring buildings, the design teams 
aim was to create something new that still looked like it belonged in the old city. 
One of the ways they achieved this was by tapping into the production process 
of the sandstone. Instead of smoothing out the marks created by the stone mill, 
they were left alone and now act as ornaments. Together with the reuse of some 
of the original stones, this creates an interesting play of shadows and colors on 
the facade. 
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Abandoned quarries

1. Stockeren

Visible from the city as a deep cut in the landscape, the Stockeren quarry in 
Bolligen, another suburb of Bern, used to be the second largest Bernese 
Sandstone quarry after the one in Ostermundigen. Opened in 1708, a total of 
approximately 600’000 m3 of sandstone were quarried, of which 400’000 m3 were 
suitable for construction. Buildings made using stones from this quarry include 
the University of Bern, the Natural History Museum of Bern, the City Theatre, 
parts of the Parliament Building, as well as the bell tower of the Münster. In 
the beginning, quarrying was done at the surface, but switched to underground 
mining afterwards, creating huge caverns in the process. 

After the quarry was closed in 1918, these caverns were used as a storage facility 
for fuel by the Swiss Federation. Beginning in 1939, over 65 million litres of 
fuel were stored here in 31 steel tanks, enough to sustain the country and its 
population for one year in case of a shortage due to wars or other crises. Deemed 
unnecessary after the end of the Cold War, the facilities were dismantled in 2000, 
leaving the caverns empty once more. 









Article about the closure of the facility





Map of the facility 										                     (vimudeap.info)



Inside the dismanteled facility. The concrete foundations of the steel tanks 
are still visible in the front. The old quarry entrance is visible to the right
(vimudeap.info)

Concrete staircases were built to reach the top of the steel tanks.
(vimudeap.info)



(vimudeap.info) (vimudeap.info)



Pipelines were built from the train station in nearby Zollikofen to pump 
the fuel directly from the trains to the facility. (vimudeap.info)



Dwellings for the workers and their families inside the quarry.	         (Burgerbibliothek Bern) The quarry shortly before its closure in 1918. 	         	    (Burgerbibliothek Bern)



Robert Baumberger: Steinbruch bei Stockeren





Stockeren quarry, Bolligen Petra, Jordan



2. Harnischhut

Another abandoned quarry is the Harnischhut quarry, located not far from the 
Stockeren quarry a few kilometers to the north. Active from 1872 until 1912, 
quarrying mainly took place underground. The stone from this quarry was used 
to built the northern facade of the Parliament Building, among others. In the 
resulting caverns, it was first envisaged to built a giant four story command post 
for the Swiss Army during World War 2. But since Switzerland was eventually 
completely surrounded by enemy forces, it was decided instead to focus on the 
“Réduit” in the alps. After the war, the Swiss Federal Council itself was interested 
in building a bunker here to retreat to in case of an emergency. But these plans 
were abandoned shortly after the beginning of construction when parts of the 
caverns caved in. Today, only a few concrete structures remain inside. 







Planned command post  											                     (Bundesarchiv, Bern)





Map of the current state 										                            (vimudeap.info)



Northern part of the cavern 											                              (vimudeap.info)



Southern part of the cavern 								              (Labhart, Zehnder: Steine Berns, 2007)



Water reservoir											                               	        (ghgames, youtube.com)



Harnischhut caverns Church



Northern facade of the Parliament Building in Bern											                               	




